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BACK PLATE OF FLEXIBLE DISPLAY AND
FLEXIBLE DISPLAY TERMINAL HAVING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims priority under 35 U.S.C. §119 to
Korean Application No. 10-2012-0000403 filed on Jan. 3,
2012, whose entire disclosure is hereby incorporated by ref-
erence.

BACKGROUND

1. Field

This relates to a back plate that is able to be distorted or
bent, corresponding to bending or distortion of a flexible
display, and a flexible display terminal including the same.

2. Background

Recently, displays have been developed that are flexible in
response to an external force, and studies on application of
such flexible displays to display devices have been actively in
progress. Such flexible displays may be adapted as displays
for display terminals having improved portability and mobil-
ity.

Generally, terminals can be classified into mobile termi-
nals and stationary terminals. In addition, mobile terminals
can be further classified into handheld terminals and vehicle
mount terminals.

A mobile terminal is a device which may be configured to
perform various functions such as data and voice communi-
cations, capturing images and video via a camera, recording
audio, playing music files and outputting music via a speaker
system, and displaying images and video on a display.

In an effort to increase functionality of mobile terminals,
software and hardware improvements, as well as changes and
improvements in the structural components, may be consid-
ered for the mobile terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments will be described in detail with reference
to the following drawings in which like reference numerals
refer to like elements wherein:

FIG. 1 is a block diagram of a flexible display terminal
according to an embodiment as broadly described herein;

FIG. 2 is a front perspective view of an exemplary flexible
display terminal;

FIG. 3 is a front perspective view of the flexible display
terminal shown in FIG. 2, illustrating a certain amount of
deformation;

FIG. 4 is a perspective of a flexible display, as embodied
and broadly described herein, before deformation;

FIG. 5 is a perspective view illustrating distortion of the
flexible display shown in FIG. 4;

FIG. 6 is adiagram of regions having similar displacements
in the flexible display shown in FIG. 4;

FIGS. 7 and 8 are plane diagrams illustrating a back plate
of a flexible display according to an embodiment as broadly
described herein;

FIG. 9 is a perspective view illustrating a bending phenom-
enon of a flexible display, as embodied and broadly described
herein;

FIG. 10 is a diagram of regions having similar displace-
ments in the flexible display shown in FIG. 9;
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FIGS. 11 to 13 are plane views illustrating a back plate of
a flexible display according to an embodiment as broadly
described herein;

FIG. 14 is a plane view of a connector of the back plate
provided in the flexible display according to embodiments as
broadly described herein;

FIG. 15 is a partial perspective view illustrating a con-
nected portion and a connector provided in the back plate of
the flexible display according to embodiments as broadly
described herein; and

FIGS. 16 to 18 illustrate structure variation for mounting
parts composing the back plate of the flexible display.

DETAILED DESCRIPTION

In the following detailed description, reference is made to
the accompanying drawing figures which form a part hereof,
and which show by way of illustration various embodiments.

As used herein, the suffixes ‘module’, “unit’ and ‘part’ are
used for elements in order to facilitate the disclosure only.
Therefore, significant meanings or roles are not given to the
suffixes themselves and it is understood that the ‘module’,
“unit’ and ‘part’ can be used together or interchangeably.

The various features described herein may be applicable to
avarious types of mobile terminals. Examples of such termi-
nals may include mobile phones, user equipment, smart
phones, digital broadcast receivers, personal digital assis-
tants, laptop computers, portable multimedia players (PMP),
navigators and the like.

Yet, it is apparent to those skilled in the art that a configu-
ration according to an embodiment disclosed in this specifi-
cation may also be applicable to a fixed terminal such as a
digital TV, a desktop computer and the like, as well as a
mobile terminal.

FIG. 1 is a block diagram of a mobile terminal 100 in
accordance with an embodiment as broadly described herein.
The mobile terminal 100 may include a wireless communi-
cation device 110, an A/V (audio/video) input device 120, a
user input device 130, a sensing device 140, an output device
150, a memory 160, an interface device 170, a controller 180,
a power supply 190 and the like. FIG. 1 shows the mobile
terminal 100 having various components, but it is understood
that implementing all of the illustrated components is not a
requirement. Greater or fewer components may alternatively
be implemented.

In the following description, the above elements of the
mobile terminal 100 are explained in sequence.

First of all, the wireless communication device 110 may
include one or more components which permits wireless
communication between the mobile terminal 100 and a wire-
less communication system or network within which the
mobile terminal 100 is located. For instance, the wireless
communication device 110 can include a broadcast receiving
module 111, a mobile communication module 112, a wireless
internet module 113, a short-range communication module
114, a position-location module 115 and the like.

The broadcast receiving module 111 receives a broadcast
signal and/or broadcast associated information from an exter-
nal broadcast managing server via a broadcast channel. The
broadcast channel may include a satellite channel and a ter-
restrial channel. At least two broadcast receiving modules
111 can be provided to the mobile terminal 100 in pursuit of
simultaneous receptions of at least two broadcast channels or
broadcast channel switching facilitation.

The broadcast managing server generally refers to a server
which generates and transmits a broadcast signal and/or
broadcast associated information or a server which is pro-



US 9,148,950 B2

3

vided with a previously generated broadcast signal and/or
broadcast associated information and then transmits the pro-
vided signal or information to a terminal. The broadcast sig-
nal may be implemented as a TV broadcast signal, a radio
broadcast signal, and a data broadcast signal, among others. If
desired, the broadcast signal may further include a broadcast
signal combined with a TV or radio broadcast signal.

The broadcast associated information includes informa-
tion associated with a broadcast channel, a broadcast pro-
gram, a broadcast service provider, etc. And, the broadcast
associated information can be provided via a mobile commu-
nication network. In this case, the broadcast associated infor-
mation can be received by the mobile communication module
112.

The broadcast associated information can be implemented
in various forms. For instance, broadcast associated informa-
tion may include an electronic program guide (EPG) of digi-
tal multimedia broadcasting (DMB) and electronic service
guide (ESG) of digital video broadcast-handheld (DVB-H).

The broadcast receiving module 111 may be configured to
receive broadcast signals transmitted from various types of
broadcast systems. By nonlimiting example, such broadcast-
ing systems include digital multimedia broadcasting-terres-
trial (DMB-T), digital multimedia broadcasting-satellite
(DMB-S), digital video broadcast-handheld (DVB-H), Con-
vergence of Broadcasting and Mobile Service (DVB-
CBMS), Open Mobile Alliance-BroadCAST (OMA-
BCAST), China Multimedia Mobile Broadcasting (CMMB),
Mobile Broadcasting Business Management System
(MBBMS), the data broadcasting system known as media
forward link only (MediaFLO®) and integrated services digi-
tal broadcast-terrestrial (ISDB-T). Optionally, the broadcast
receiving module 111 can be configured suitable for other
broadcasting systems as well as the above-explained digital
broadcasting systems.

The broadcast signal and/or broadcast associated informa-
tion received by the broadcast receiving module 111 may be
stored in a suitable device, such as a memory 160.

The mobile communication module 112 transmits/receives
wireless signals to/from one or more network entities (e.g.,
base station, external terminal, server, etc.) via a mobile net-
work such as GSM (Global System for Mobile communica-
tions), CDMA (Code Division Multiple Access), WCDMA
(Wideband CDMA) and so on. Such wireless signals may
represent audio, video, and data according to text/multimedia
message transmission and reception, among others.

The wireless Internet module 113 supports Internet access
for the mobile terminal 100. This module may be internally or
externally coupled to the mobile terminal 100. In this case, the
wireless Internet technology can include WLAN (Wireless
LAN) (Wi-Fi), Wibro (Wireless broadband), Wimax (World
Interoperability for Microwave Access), HSDPA (High
Speed Downlink Packet Access), GSM, CDMA, WCDMA,
LTE (Long Term Evolution) etc.

Wireless Internet access by Wibro, HSPDA, GSM,
CDMA, WCDMA, LTE or the like is achieved via a mobile
communication network. In this aspect, the wireless Internet
module 113 configured to perform the wireless internet
access via the mobile communication network can be under-
stood as a sort of the mobile communication module 112.

The short-range communication module 114 facilitates
relatively short-range communications. Suitable technolo-
gies for implementing this module include radio frequency
identification (RFID), infrared data association (IrDA), ultra-
wideband (UWB), as well at the networking technologies
commonly referred to as Bluetooth and ZigBee, to name a
few.
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The position-location module 115 identifies or otherwise
obtains the location of the mobile terminal 100. If desired, this
module may be implemented with a global positioning sys-
tem (GPS) module. According to the current technology, the
GPS module 115 is able to precisely calculate current 3-di-
mensional position information based on at least one of lon-
gitude, latitude and altitude and direction (or orientation) by
calculating distance information and precise time informa-
tion from at least three satellites and then applying triangula-
tion to the calculated information. Currently, location and
time information are calculated using three satellites, and
errors of the calculated location position and time informa-
tion are then amended using another satellite. Besides, the
GPS module 115 is able to calculate speed information by
continuously calculating a real-time current location.

Referring to FIG. 1, the audio/video (A/V) device 120 may
be configured to provide audio or video signal input to the
mobile terminal 100. As shown, the A/V input device 120
includes a camera 121 and a microphone 122. The camera 121
receives and processes image frames of still pictures or video,
which are obtained by an image sensor in a video call mode or
a photographing mode. In addition, the processed image
frames can be displayed on the display 151 of the output
device 150.

The image frames processed by the camera 121 can be
stored in the memory 160 or can be externally transmitted via
the wireless communication device 110. Optionally, at least
two cameras 121 can be provided to the mobile terminal 100
according to environment of usage.

The microphone 122 receives an external audio signal
while the portable device is in a particular mode, such as
phone call mode, recording mode and voice recognition. This
audio signal is processed and converted into electric audio
data. The processed audio data is transformed into a format
transmittable to a mobile communication base station via the
mobile communication module 112 in case of a call mode.
The microphone 122 may include assorted noise removing
algorithms to remove noise generated in the course of receiv-
ing the external audio signal.

The user input device 130 may generate input data respon-
sive to user manipulation of an associated input device or
devices. Examples of such devices may include a button 136
provided to front/rear/lateral side of the mobile terminal 100
and a touch sensor (pressure sensitive touch/capacitive touch)
137 and may further include a key pad, a dome switch, a jog
wheel, a jog switch and the like.

The sensing device 140 may provide sensing signals for
controlling operations of the mobile terminal 100 using status
measurements of various aspects of the mobile terminal 100.
Forinstance, the sensing device 140 may detect an open/close
status of the mobile terminal 100, relative positioning of
components (e.g., a display and keypad) of the mobile termi-
nal 100, a change of position of the mobile terminal 100 or a
component of the mobile terminal 100, a presence or absence
of user contact with the mobile terminal 100, orientation or
acceleration/deceleration of the mobile terminal 100. By non-
limiting example, such a sensing device 140 may include a
gyro sensor, an acceleration sensor, a geomagnetic sensor and
the like.

As an example, consider the mobile terminal 100 being
configured as a slide-type mobile terminal. In this configura-
tion, the sensing device 140 may sense whether a sliding
portion of the mobile terminal is open or closed. Other
examples include the sensing device 140 sensing the presence
or absence of power provided by the power supply 190, the
presence or absence of a coupling or other connection
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between the interface device 170 and an external device. In
addition, the sensing device 140 may include a proximity
sensor 141.

The output device 150 may generate outputs relevant to the
senses of sight, hearing, touch and the like. The output device
150 includes the display 151, an audio output module 152, an
alarm 153, and a haptic module 154 and the like.

The display 151 may be implemented to visually display
(output) information associated with the mobile terminal 100.
For instance, if the mobile terminal is operating in a phone
call mode, the display may provide a user interface (UI) or
graphical user interface (GUI) which includes information
associated with placing, conducting, and terminating a phone
call. As another example, if the mobile terminal 100 is in a
video call mode or a photographing mode, the display 151
may additionally or alternatively display images which are
associated with these modes, the Ul or the GUI.

In embodiments as broadly described herein, a flexible
display is used as the display 151 and the flexible display may
be deformable by the user.

At least two displays 151 may be provided to the mobile
terminal 100 in accordance with the implemented configura-
tion of the mobile terminal 100. For instance, a plurality of
displays may be arranged on a single face of the mobile
terminal 100 in a manner of being spaced apart from each
other or being built in one body. Alternatively, a plurality of
displays may be arranged on different faces of the mobile
terminal 100. In a case in which the display 151 and the touch
sensor 137 configure a mutual layer structure (hereinafter
called ‘touch screen’), the display 151 may be used as aninput
device as well as an output device. In this case, the touch
sensor may be configured as a touch film, a touch sheet, a
touchpad or the like.

The touch sensor 137 may convert a pressure applied to a
specific portion of the display 151 or a variation of a capaci-
tance generated from a specific portion of the display 151 to
an electric input signal. Moreover, the touch sensor 137 may
detect a pressure of a touch as well as a touched position or
size.

If a touch input is made to the touch sensor 137, signal(s)
corresponding to the touch is transferred to a touch controller.
The touch controller processes the signal(s) and then transfers
the processed signal(s) to the controller 180. Therefore, the
controller 180 is able to know whether a prescribed portion of
the display 151 is touched.

The proximity sensor 141 may detect a presence or non-
presence of an object approaching a prescribed detecting
surface or an object existing around the proximity sensor 141
using an electromagnetic field strength or infrared ray with-
out mechanical contact. Hence, the proximity sensor 141 may
have greater durability and wider utility than that of a contact
type sensor.

The proximity sensor 141 may be one of a transmittive
photoelectric sensor, a direct reflective photoelectric sensor, a
mirror reflective photoelectric sensor, a radio frequency oscil-
lation proximity sensor, an electrostatic capacity proximity
sensor, a magnetic proximity sensor, an infrared proximity
sensor and the like. In case that the touchscreen includes the
electrostatic capacity proximity sensor, it is configured to
detect the proximity of a pointer using a variation of electric
field according to the proximity of the pointer. In this case, the
touchscreen (touch sensor) can be classified as the proximity
Sensor.

For clarity and convenience of the following description, as
a pointer becomes proximate to a touchscreen without com-
ing into contact with the touchscreen, if the pointer is per-
ceived as situated over the touchscreen, such an action shall
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be referred to as a ‘proximity touch’. If a pointer actually
comes into contact with a touchscreen, such an action shall be
referred to as a ‘contact touch’. A proximity-touched position
over the touchscreen with the pointer may refer to a position
at which the pointer vertically opposes the touchscreen when
the touchscreen is proximity-touched with the pointer.

The proximity sensor 141 detects a proximity touch and a
proximity touch pattern (e.g., a proximity touch distance, a
proximity touch duration, a proximity touch position, a prox-
imity touch shift state, etc.). In addition, information corre-
sponding to the detected proximity touch action and the
detected proximity touch pattern can be outputted to the
touchscreen.

The audio output module 152 functions in various modes
including a call-receiving mode, a call-placing mode, a
recording mode, a voice recognition mode, a broadcast recep-
tion mode and the like to output audio data which is received
from the wireless communication device 110 or is stored in
the memory 160. During operation, the audio output module
152 outputs audio relating to a particular function (e.g., call
received, message received, etc.). The audio output module
152 is often implemented using one or more speakers, buzz-
ers, other audio producing devices, and combinations thereof.

The alarm 153 may output a signal for announcing the
occurrence of a particular event associated with the mobile
terminal 100. Typical events include a call received event, a
message received event and a touch input received event. The
alarm 153 may output a signal for announcing the event
occurrence by way of vibration as well as video or audio
signal. The video or audio signal can be output via the display
151 or the audio output device 152. Hence, the display 151 or
the audio output module 152 can be regarded as a part of the
alarm 153.

The haptic module 154 generates various tactile effects that
canbe sensed by auser. Vibration is a representative one of the
tactile effects generated by the haptic module 154. Strength
and pattern of the vibration generated by the haptic module
154 are controllable. For instance, different vibrations can be
output in a manner of being synthesized together or can be
output in sequence.

The haptic module 154 is able to generate various tactile
effects as well as the vibration. For instance, the haptic mod-
ule 154 generates the effect attributed to the arrangement of
pins vertically moving against a contact skin surface, the
effect attributed to the injection/suction power of air though
aninjection/suction hole, the effect attributed to the skim over
a skin surface, the effect attributed to the contact with elec-
trode, the effect attributed to the electrostatic force, the effect
attributed to the representation of hold/cold sense using an
endothermic or exothermic device and the like.

The haptic module 154 can be implemented to enable a
user to sense the tactile effect through a muscle sense of
finger, arm or the like as well as to transfer the tactile effect
through a direct contact. In certain embodiments, at least two
haptic modules 154 may be provided to the mobile terminal
100 in accordance with the corresponding configuration type
of the mobile terminal 100.

The memory 160 may store various types of data to support
the processing, control, and storage requirements of the
mobile terminal 100. Examples of such data include program
instructions for applications operating on the mobile terminal
100, contact data, phonebook data, messages, audio, still
pictures (or photo), moving pictures, etc. In addition, a recent
use history or a cumulative use frequency of each data (e.g.,
use frequency for each phonebook, each message or each
multimedia) can be stored in the memory 160. Moreover, data
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for various patterns of vibration and/or sound output in case
of a touch input to the touchscreen can be stored in the
memory 160.

The memory 160 may be implemented using any type or
combination of suitable volatile and non-volatile memory or
storage devices including hard disk, random access memory
(RAM), static random access memory (SRAM), electrically
erasable programmable read-only memory (EEPROM), eras-
able programmable read-only memory (EPROM), program-
mable read-only memory (PROM), read-only memory
(ROM), magnetic memory, flash memory, magnetic or opti-
cal disk, multimedia card micro type memory, card-type
memory (e.g., SD memory, XD memory, etc.), or other simi-
lar memory or data storage device. In addition, the mobile
terminal 100 is able to operate in association with web storage
for performing a storage function of the memory 160 on the
Internet.

The interface device 170 may couple the mobile terminal
100 with external devices. The interface device 170 receives
data from the external devices or is supplied with the power
and then transfers the data or power to the respective elements
of the mobile terminal 100 or enables data within the mobile
terminal 100 to be transferred to the external devices.

The interface device 170 may be configured using a wired/
wireless headset port, an external charger port, a wired/wire-
less data port, a memory card port, a port for coupling to a
device having an identity module, audio input/output ports,
video input/output ports, an earphone port and/or the like.

The identity module is the chip for storing various kinds of
information for authenticating a use authority of the mobile
terminal 100 and can include User Identify Module (UIM),
Subscriber Identify Module (SIM), Universal Subscriber
Identity Module (USIM) and/or the like. A device having the
identity module (hereinafter called ‘identity device’) can be
manufactured as a smart card. Therefore, the identity device
is connectible to the mobile terminal 100 via the correspond-
ing port.

When the mobile terminal 100 is connected to an external
cradle, the interface device 170 becomes a passage for sup-
plying the mobile terminal 100 with power from the cradle or
apassage for delivering various command signals input from
the cradle by a user to the mobile terminal 100. Each of the
various command signals input from the cradle, or the power,
can operate as a signal enabling the mobile terminal 100 to
recognize that it is correctly loaded in the cradle.

The controller 180 may control the overall operations of
the mobile terminal 100. For example, the controller 180 may
perform the control and processing associated with voice
calls, data communications, video calls, etc. The controller
180 may include a multimedia module 181 that provides
multimedia playback. The multimedia module 181 may be
configured as part of the controller 180, or implemented as a
separate component.

Moreover, the controller 180 may perform a pattern (or
image) recognizing process for recognizing a writing input
and a picture drawing input carried out on the touchscreen as
characters or images, respectively.

The power supply 190 provides power required by the
various components for the mobile terminal 100. The power
may be internal power, external power, or combinations
thereof.

A battery may include a built-in rechargeable battery and
may be detachably attached to the terminal body for a charg-
ing and the like. A connecting port may be configured as one
example of the interface device 170 via which an external
charger for supplying a power of a battery charging is elec-
trically connected.
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Various embodiments described herein may be imple-
mented in a computer-readable medium using, for example,
computer software, hardware, or some combination thereof.

For a hardware implementation, the embodiments
described herein may be implemented within one or more
application specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices
(DSPDs), programmable logic devices (PLDs), field pro-
grammable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, other electronic units
designed to perform the functions described herein, or a
selective combination thereof. Such embodiments may also
be implemented by the controller 180.

For a software implementation, the embodiments
described herein may be implemented with separate software
modules, such as procedures and functions, each of which
perform one or more of the functions and operations
described herein. The software codes can be implemented
with a software application written in any suitable program-
ming language and may be stored in memory such as the
memory 160, and executed by a controller or processor, such
as the controller 180.

For convenience sake, it is assumed that the mobile termi-
nal which will be described as follows includes at least one of
the elements mentioned above, referring to FIG. 1. In particu-
lar, a mobile terminal as embodied and broadly described
herein may include one or more displays 151 and at least one
flexible display.

The flexible display applicable to the display 151 of the
mobile terminal according to embodiments will be described
as follows.

Such a flexible display refers to a display device formed of
a flexible material configured to be bent or folded. In other
words, the flexible display may be relatively light and
unbreakable display device fabricated on a bendable, curable
or rollable substrate, while maintaining display characteris-
tics of a flat panel display. The flexible display will hereinafter
be referred to as a flexible display.

Application technologies of such the flexible display may
include TFT LCD, EL (OLED), electrophoretic) and LITI
(Laser Induced Thermal Image and so on.

In certain embodiments, electronic paper may be used as
the flexible display. Such electronic paper is a display device
where characteristics of ink and paper are applied, referred to
as “e-paper”. Different from a flat panel display that uses
backlight lighting provided to pixels, such e-paper uses
reflected light. Once an image or text is formed in the e-paper,
the shape of the image or text can be maintained even without
additional power supply.

The flexible display has the characteristics of free shapes
and arrangements. In a case in which the flexible display
applied to a mobile terminal, the flexible display mentioned
above can provide various shapes and functions resulting
from such characteristics.

The flexible display 300 provided in the mobile terminal
100 will be described as follows, referring to FIGS. 2 and 3.

In FIGS. 2 and 3, the flexible display 300 is applied as a
display 151 provided in a bar type mobile terminal. In FIG. 3,
the flexible display 300 is deformed together with deforma-
tion of a body provided in a mobile terminal.

The mobile terminal 100 shown in FIGS. 2 and 3 has a bar
type terminal body. Yet, the mobile terminal 100 may be
implemented in a variety of different configurations.
Examples of such configurations include folder-type, slide-
type, rotational-type, swing-type and combinations thereof.
For clarity, further disclosure will primarily relate to a bar-
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type mobile terminal 100. However such teachings apply
equally to other types of mobile terminals.

Referring to FIG. 2, the mobile terminal 100 includes a
case 101 and 102 configuring an exterior thereof. In the
present embodiment, the case can be divided into a front case
101 and a rear case 102. Various electric/electronic parts are
loaded in a space provided between the front and rear cases
101 and 102. Atleast one middle case may be further arranged
between the front case 101 and the rear case 102.

The cases 101 and 102 can be formed by injection molding
of synthetic resin or can be formed of metal substance such as
stainless steel (STS), titanium (1) or the like for example.

A flexible display 300, an audio output device 152, a cam-
era 121, user input device 130 (including manipulating
devices 131 and 132), a microphone 122 and the like can be
provided to the case 101 or 102.

In the embodiment shown in FIGS. 2 and 3, the flexible
display 300300 occupies most of a main face of the front case
101. The audio output device 152 and the camera 121 are
provided to an area adjacent to one of the two opposite end
portions of the flexible display 300, while the manipulating
device 131 and the microphone 122 are provided to another
area adjacent to the other end portion of the flexible display
300. The manipulating device 132 and the interface device
170 can be provided to lateral sides of the front and rear cases
101 and 102.

The input device 130 is manipulated to receive a command
for controlling an operation of the terminal 100. And, the
input device 130 may include a plurality of manipulating
devices 131 and 132. The manipulating devices 131 and 132
may be referred to as a manipulating portion and may adopt
any mechanism of a tactile manner that enables a user to
perform a manipulation action by experiencing a tactile feel-
ing.

Content input via the first or second manipulating device
131 or 132 may be diversely set. For instance, such a com-
mand as start, end, scroll and the like is input to the first
manipulating device 131. In addition, a command for a vol-
ume adjustment of sound output from the audio output device
152 and the like can be input to the second manipulating
device 132, a command for a switching to a touch recognizing
mode of the flexible display 300 and the like can be input to
the second manipulating device 132.

Referring to FIG. 3, a deformed shape of a body provided
in the bar type mobile terminal mentioned above, when a
body is deformed by a driving device provided in the bar type
mobile terminal or when an external force is applied to the
mobile terminal will be described as follows.

FIG. 3 is a perspective diagram illustrating deformation the
body. Referring to FIG. 3, a terminal 100 may have a deform-
able profile or shape. Accordingly, the profile or shape of the
terminal 100 can be physically deformed according to an
output signal of a controller 180 or an external force.

The flexible display provided in such a mobile terminal
mentioned above is one example, and mobile terminals
according to embodiments as broadly described herein are
not limited thereto. The mobile terminals may be various
types.

A flexible display terminal 100 may be deformable as
mentioned above when the user applies an external force.
Here, the flexible display may be formed of a flexible mate-
rial, but it may be difficult to make deformable a back plate
200 mounted to a back surface of the flexible display.

Examples of the back plate 200 may include a printed
circuit board (PCB) where electronic components are

10

15

20

25

30

35

40

45

50

55

60

65

10

mounted and a rear case for protecting a rear surface of the
flexible display and maintaining the shape of the flexible
display terminal.

Such a back plate 200 may not be formed of the same
material used in forming the flexible display. Especially, a
printed circuit board is an element where a semiconductor
chip, a cameral module, a memory chip and other various
components are mounted and all of the components cannot be
formed of flexible materials.

In certain embodiments, the back plate 200 may be pro-
vided with a solidity substrate 210 configured of a plurality of
divided plates, or boards 211, 213 and 215 and connected
parts 220 formed of a flexible material to connect the divided
plates 211, 213 and 215 with each other, such that the back
plate 200 may be deformable together with the flexible dis-
play.

The plurality of divided plates, or boards, may be divided
based on displacements according to the deformation of the
flexible display. In other words, when the flexible display is
deformed, the solidity substrate 210 is divided based on
regions having similar displacements and the divided regions
may correspond to the divided plates 211, 213, and 215,
respectively.

When regions having similar displacements are formed as
the divided plates 211, 213 and 215, one of the divided plates
may be moved as far as a deformation degree, namely, a
similar displacement. Accordingly, even if the divided plates
211,213 and 215 are formed of a flexible material, the flexible
display terminal 100 may operate.

Embodiments of the back plate 200 in which the solidity
substrate 210 is divided according to the deformation of the
flexible display will be described as follows.

The flexible display 300 shown in FIG. 4 may be attached
to a front surface of the terminal, configured to output video
information. The flexible display includes fourth corners (A,
B, C and D) and the appearance (namely, profile) is deform-
able by an external force as mentioned above.

FIG. 5 is a diagram illustrating the flexible display 300 in a
twisted and deformed state. In the drawing, a rotational force
is applied to right and left portions in opposite directions and
two of' the fourth corners located symmetrically are deformed
in the same direction.

In other words, a corner (A) is moved backward (A') from
an original position and reversely, a corner (D) is moved
forward (D') from an original position. A corner (C) is moved
backward (C') from an original position and a corner (B) is
moved forward (B') from an original position.

FIG. 6 is a diagram illustrating a displacing degree of the
flexible display 300 according to the twisting of FIG. 5, with
corner regions having the largest displacement and a center
region having the smallest displacement. Regions having
similar displacements are shown in contour lines. As shown in
FIG. 6, neighboring sides are connected from both corners
and lines curved toward the center are formed, distant from
the corners.

The portion divided by the curved line may be a region
having a similar displacement made by the twisting and the
darkest shaded portion is corresponding to the largest dis-
placement.

There is little displacement difference between the regions
having the similar displacements. Accordingly, when the
solidity substrate 210 is connected to neighboring sides to
each corner and the curved cut-away lines curved toward the
center are distantly formed toward the center from the corner.
The solidity substrate 210 can be divided into the plurality of
the divided plates 211, 213 and 215 partitioned off by the
curved cut lines.
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The divided plates 211, 213 and 215 divided by the curved
cut lines may consist of a center divided plate and a plurality
of corner divided plates. The center divided plate is arranged
in a central portion of the back plate 200 and it is partitioned
off by four curved cut lines located farthest from the four
corners. The plurality of the corner divided substrates may be
arranged toward the corners from the center divided plate.

Each of the divided plates may have a similar displacement
with respect to the twisting of the flexible display terminal
100 when the flexible display terminal 100 is deformed.
Accordingly, even if the divided plates are formed of a flex-
ible material, the flexible display terminal 100 can be
deformed as the user desires.

FIG. 8 is a diagram illustrating a smaller number of the
divided plates than the divided plates of FIG. 7 and the num-
ber ofthe divided plates can be variable in various ways. Also,
the shapes of the divided plates may be symmetrical as shown
in FIGS. 7 and 8. However, only a specific corner can be
formed larger or smaller, which can be determined based on
the deformation of the flexible display terminal 100.

If the number of the divided plates is larger, deformation
may be performed more effectively, but it may be more dif-
ficult to mount circuit parts 250 on the back plate 200, which
may be required of the back plate 200. Accordingly, the
number of the divided plates can be adjustable appropriately
according to the products.

Next, FIG. 9 is adiagram illustrating the deformation of the
flexible display when the flexible display is bent and corners
(A, B, C and D) have the largest displacement and a center
region has the smallest displacement.

FIG. 10 shows the bending deformation of the flexible
display that is divided according to similar displacements.
Regions having similar displacements are divided, with form-
ing lien symmetry.

FIG. 11 is a diagram illustrating regions having similar
displacements divided based on the bending deformation. In
FIGS. 9 and 10, only vertical bending is shown. Considering
horizontal bending, the solidity substrate 210 is partitioned by
horizontal and vertical separation horizontal cut lines 224 and
vertical cut lines 225 as shown in FIG. 11 to form divided
plates 215. The number of the divided plates 215 may be
smaller or larger. The size of each divided plate 215 is uniform
as shown in FIG. 11. However, the size of the divided plate
positioned in a center portion may be different from the sizes
of the divided plates positioned in corners.

FIGS. 12 and 13 illustrate the back plate, considering both
of'the bending deformation and twisting deformation. First of
all, for the twisting deformation, curved cut-away lines dis-
tant from the four corners toward the center are formed to
configure a plurality of divided plates 211 and 213.

A center divided plate 211 positioned in the center may be
deformable based on the twisted deformation of the flexible
display terminal 100, with the center divided plate 211 not
deformable based on the bending deformation. For the bend-
ing deformation, the center divided plate 211 is divided into
fourths along a horizontal cut line 224 and a vertical cut line
225. Four divided plates composing the center divided plate
211 are connected with each other by the connected part 220
formed of a flexible material.

As shown in FIG. 12, one horizontal cut line 224 and one
vertical cut line 225 may partition off the center divided plate
211 in a crisscross pattern. Optionally, as shown in FIG. 13,
more horizontal and vertical cut lines are provided to form
more divided plates.

FIG. 14 is a plane diagram illustrating a connector 230 of
the back plate 200. In case the back plate 200 is a printed
circuit board (PCB) where circuit parts 250 including a circuit
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and a semiconductor element are mounted to control the
flexible display, the divided plates 211 and 213 may exchange
an electric signal with each other, so a passage for exchanging
an electric signal is necessary.

For that, a connector 230 may be provided in the connected
part 220 between the divided plates 211 and 213. The con-
nector 230 may be formed of a flexible and conductive mate-
rial including a flexible printed circuit board (FPCB), a flex-
ible flat cable (FFC) and a wire cable. Such the connector 230
may have a structure that is deformable in a predetermined
range and such a structure may include hinge connection and
fastening connection.

The connector 230 may also be subject to some deforma-
tion, which may be minimized when formed in a region
having the smallest displacement. The corners have the larg-
est displacements with respect to the twisting and it thus the
connector 230 may be formed in the farthest portion from the
corners. In other words, as shown in FIG. 14, the center of
each connected part 220 is the region having the smallest
displacement and the connector 230 may be formed in the
center of the connected part 220.

FIG. 15 is a partially enlarged diagram illustrating a con-
nected part 220" and a connector 230" according to one
embodiment. An elastic bar bendable in all directions may be
used as the connected part 220" and a flexible circuit board
wound around the elastic bar in spiral direction may be used
as the connector 230'".

Such a flexible circuit board can accept the bending defor-
mation along one direction and there is no damage or noise.
However, a tension could be partially applied to the flexible
circuit board in the twisting deformation and the flexible
circuit board could be damaged.

However, even if it is deformed in one direction, the con-
nector 230" according to this embodiment is wound in the
spiral shape and a gap between the wound portions of the
flexible circuit board is changed enough to accept the defor-
mation. In contrast, the two divided circuit 213 boards
directly connected with each other by the flexible printed
circuit board according to the embodiment mentioned above
might be damaged by the tension applied in the twisting
deformation. However, there is no tension applied to the
flexible circuit board according to this embodiment and little
risks of damage.

Next, in case large-sized parts are used, the structure of the
back plate 200 can be changeable. FIG. 15 shows that an
opening 240 is formed in the back plate 200 and such an
opening 240 is formed in/between the plurality of the divided
plates 211 and 213. In other words, the opening 240 may be
configured to mount a large-sized part such as a camera
module therein.

The sizes of specific divided plates 211 and 213 may be
enlarged as shown in FIG. 16. The size of each corner divided
plate 211 and 213 is uniform and portions where the circuit
parts 250 are inserted may be enlarged, corresponding to the
sizes of the circuit parts 250. Such a method can be effective
in case it is difficult to reduce the size of the part because the
size of the part is standardized.

Optionally, a linkage 260 may be useable as shown in FI1G.
18. Such a linkage 260 is a mechanism having a plurality of
bar-shaped links 261 hingedly coupled to each other to move
a coupling part to move the links in a limited range.

The linkage 260 may include a seating portion 263 where
the circuit parts 250 are seated and a plurality of links 261
having ends hingedly coupled to the seating part 263 by
hinges 262 and the other ends hingedly coupled to the divided
plates 211 and 213 by hinges 262.
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The seating part 263 provides a predetermined flat space to
mount the circuit parts 250 therein and it has the size corre-
sponding to the sizes of the circuit parts 250. An end of each
link 261 is coupled to the seating part 263 by hinge 262 and
the other end of each link 261 is coupled to each divided plate
211 and 213 by the hinge 262. The seating part 263 is
arranged spaced apart a predetermined distance from the
divide plates 211 and 213. The links 261 may be coupled to
the divided plates 211 and 213, respectively. When the flex-
ible display terminal 100 is deformed, the hinge 262 is rotated
and moved to deform the flexible display terminal, with no
damage to the circuit parts 250 mounted in the seating part
263.

As mentioned above, the back plate 200 of the flexible
display may be deformable according to the deformation of
the flexible display 300 and the flexible display terminal
usable actually can be realized.

Furthermore, the shape of the back plate 200 may be par-
tially improved according to the parts mounted therein and
various parts including a camera and a memory chip can be
mounted in the back plate. Accordingly, various functions can
be provided to the flexible display terminal 100.

Embodiments as broadly described herein are directed to a
back plate of a flexible display and a display terminal includ-
ing the same, such a back plate being deformable correspond-
ing to deformation of a flexible display.

A back surface of a flexible display provided in a flexible
display terminal, as embodied and broadly described herein,
may include a solidity substrate configured to divide regions
having similar displacements, when the flexible display is
deformed, to form a plurality of divided plates; and a con-
nected part formed of a flexible material, the connected part
configured to connect the divided plates with each other.

The solidity substrate may be rectangular-shaped, and a
plurality of cut lines curved toward a center, with connecting
neighboring sides with respect to each corner with each other,
may be distant from each other toward the center from the
corner, and the solidity substrate may include a plurality of
divided plates partitioned off by the curved cut lines.

The divided plates may include a center divided plate
arranged in a center portion and partitioned oft by four curved
cut lines located farthest from the four corners; and a plurality
of corner divided plates arranged toward the corners from the
center divided plate.

The center divided plate may be divided into four plates by
horizontal and vertical cut lines formed in a crisscrossed
pattern, and the connected part may be formed even between
each two of the fourth divided plates. The center divided plate
may be partitioned off by a plurality of vertical cut lines and
a plurality of horizontal cut lines 224. The number of the
corner divided plates may be differentiated for each of the
corners. The solidity substrate may include a plurality of
divided plates divided by one or more vertical cut lines and
one or more horizontal cut lines 224.

The back plate further may include a connector configured
to allow an electric signal move between the plurality of
divided plates.

The connector may be positioned in a predetermined
region having the smallest displacement between the plural-
ity of divided plates, when twisting deformation of the back
plate is performed.

The connector may be at least one of a flexible printed
circuit board (FPCB), a flexible flat cable (FFC) and a wire
cable.

The connected part may be an elastic bar bendable in all
directions, and the connector may be a flexible circuit board
wound around the elastic bar in a spiral shape.
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The flexible circuit board may be wound at predetermined
intervals not to be overlapped with the flexible circuit board,
when bending deformation of the elastic bar is performed.

The flexible circuit board may include an opening formed
via the plurality of the divided plates.

The flexible circuit board may be a printed circuit board
(PCB) in which circuit parts comprising a circuit board and a
semiconductor device are mounted to control the flexible
display.

The back plate may further include a linkage comprising a
seating part in which the circuit parts are mounted and a
plurality of links having ends hingedly coupled to the seating
part and the other ends hingedly coupled to the divided plates,
and the links may be hingedly coupled to the divided plates,
respectively.

The flexible circuit board may be a rear case that protects
the flexible display and covers a back surface of the flexible
display terminal.

In another aspect of the present invention, a flexible display
terminal includes a flexible display deformable by an external
force; and a back plate arranged in a back surface of the
flexible display, wherein the back plate comprise a solidity
substrate configured to divide regions having similar dis-
placements, when the flexible display is deformed, to form a
plurality of divided plates; and a connected part formed of a
flexible material, the connected part configured to connect the
divided plates with each other.

The back plate of the flexible display according to one
embodiment of the present invention may be deformable
according to the deformation of the flexible display and the
flexible display terminal usable actually can be realized.

Furthermore, the shape of the back plate can be partially
improved according to the parts mounted therein and various
parts including a camera and a memory chip can be mounted
in the back plate. Accordingly, various functions can be pro-
vided to the flexible display terminal.

Any reference in this specification to “one embodiment,”
“an embodiment,” “example embodiment,” etc., means that a
particular feature, structure, or characteristic described in
connection with the embodiment is included in at least one
embodiment of the invention. The appearances of such
phrases in various places in the specification are not neces-
sarily all referring to the same embodiment. Further, when a
particular feature, structure, or characteristic is described in
connection with any embodiment, it is submitted that it is
within the purview of one skilled in the art to effect such
feature, structure, or characteristic in connection with other
ones of the embodiments.

Although embodiments have been described with refer-
ence to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the spirit and scope of the principles of this
disclosure. More particularly, various variations and modifi-
cations are possible in the component parts and/or arrange-
ments of the subject combination arrangement within the
scope of the disclosure, the drawings and the appended
claims. In addition to variations and modifications in the
component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.

What is claimed is:

1. A back plate of a flexible display, the back plate com-
prising:

a substrate including a plurality of divided regions forming

a corresponding plurality of divided plates that are con-
figured to be displaced in response to deformation of the
flexible display; and
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aplurality of connection parts formed of a flexible material
and configured to respectively connect adjacent divided
plates with each other,

wherein the back plate further comprises a plurality of
curved cut lines, each curved cut line extending along a
curve toward a center of the back plate.

2. The back plate according to claim 1, each curved cut line
connecting neighboring sides of a respective corner of the
back plate, the plurality of curved cut lines being spaced apart
from each other in an arrangement from each corner toward
the center, and wherein the plurality of divided plates are
defined by the plurality of curved cut lines.

3. The back plate according to claim 2, wherein the plural-
ity of divided plates comprises:

a center divided plate arranged in a center portion of the
back plate and defined by four curved cut lines corre-
sponding to four corners of the substrate; and

a plurality of corner divided plates arranged outside of the
center divided plate, each at a position corresponding to
one of the four corners of the substrate.

4. The back plate according to claim 3, wherein the center
divided plate is divided into four central plates by a horizontal
cut line and a vertical cut line that intersect each other at a
center portion thereof, and wherein one of the plurality of
connection parts is formed between adjacent central plates.

5. The back plate according to claim 3, wherein the center
divided plate is partitioned by a plurality of vertical cut lines
and a plurality of horizontal cut lines.

6. The back plate according to claim 3, wherein a different
size of corner divided plates is formed at least one of the four
corners.

7. The back plate according to claim 1, wherein the plural-
ity of divided plates of the substrate is divided by one or more
vertical cut lines and one or more horizontal cut lines.

8. The back plate according to claim 1, further comprising:

at least one connector configured to connect two or more of
the plurality of divided plates to transmit an electric
signal there between.

9. The back plate according to claim 8, wherein the at least
one connector is positioned in a predetermined region of a
corresponding connection part having the smallest displace-
ment during twisting deformation of the back plate.

10. The back plate according to claim 8, wherein the at least
one connector is one of a flexible printed circuit board
(FPCB), a flexible flat cable (FFC) or a wire cable.

11. The back plate according to claim 8, wherein at least
one of the plurality of connection parts comprises an elastic
bar bendable in a plurality of directions and extending
between adjacent divided plates, and the at least one connec-
tor comprises a flexible circuit board wound around the elas-
tic bar in a spiral shape.

12. The back plate according to claim 11, wherein the
flexible circuit board is wound around the elastic bar at pre-
determined intervals so as to not overlap itself when the
elastic bar is bent and deformed.

13. The back plate according to claim 1, wherein the sub-
strate comprises an opening formed via at least one of the
plurality of divided plates.

14. The back plate according to claim 1, wherein the sub-
strate is a printed circuit board (PCB) on which circuit parts
comprising a circuit board and a semiconductor device are
mounted to control the flexible display.

15. The back plate according to claim 14, further compris-
ing:

a linkage comprising a seating part on which the circuit

parts are mounted; and
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a plurality of links having first ends thereof hinge-coupled
to the seating part and second ends hinge-coupled to
respective divided plates.

16. The back plate according to claim 1, wherein the sub-
strate forms a rear case that protects the flexible display and
covers a back surface of the flexible display terminal.

17. A flexible display comprising the back plate of claim 1.

18. A flexible display terminal, comprising:

a flexible display deformable by an external force; and

a back plate arranged at a back surface of the flexible
display, wherein the back plate comprises:

a substrate including a plurality of regions forming a plu-
rality of divided plates that are configured to be dis-
placed inresponse to deformation of the flexible display;
and

a connection part formed of a flexible material, the con-
nection part configured to connect adjacent divided
plates of the plurality of divided plates with each other,

wherein the back plate further comprises a plurality of
curved cut lines, each curved cut line extending along a
curve toward a center of the back plate.

19. A back plate for a flexible display of a flexible display

terminal, the back plate comprising:

a substrate;

a plurality of separation lines formed in the substrate;

a plurality of plates formed by the substrate, defined by the
plurality of separation lines, each of the plurality of
plates being configured to be displaced in response to
deformation of the flexible display; and

a plurality of connection portions provided between the
plurality of plates and configured to connect adjacent
plates of the plurality of plates,

wherein the substrate is substantially rectangular and
wherein the plurality of separation lines comprises a
plurality of curved cut lines, each curved cut line extend-
ing toward a center of the back plate and connecting
adjacent sides of a respective corner of the back plate.

20. The back plate according to claim 19, more than one
curved cut line being oriented toward each corner of the
substrate and being spaced apart from each other in an
arrangement from the respective corner toward a center of the
substrate.

21. The back plate according to claim 19, wherein the
substrate is substantially rectangular, and wherein the plural-
ity of divided plates comprises:

a center plate arranged in a center portion of the back plate
and respectively defined by four curved cut lines corre-
sponding to four corners of the substrate; and

a plurality of corner plates arranged outside of the center
plate, each at a position corresponding to one of the four
corners of the substrate.

22. The back plate according to claim 21, wherein the
center plate is divided into a plurality of central plates by at
least one horizontal cut line and at least one vertical cut line
intersecting at a central portion thereof, and wherein one of
the plurality of connection portions is provided between each
pair of adjacent central plates.

23. A back plate for a display device, comprising:

a plurality of substrates coupled to each other to form a
prescribed shape, wherein the plurality of substrates
includes a first substrate and a second substrate which
are adjacent to each other, edges of the first and second
substrates facing each other forming a first curved con-
tour on the surface of the plate, and

a first flexible connector attached to the faces of the first
and second substrates, the flexible connector extending
from a first point of a boundary of the back plate to a
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second point of the boundary of the back plate, and the
first flexible connector follows the curved contour on the
surface of the back plate formed by the first and second
substrates.

24. The back plate according to claim 23, wherein the

plurality of substrates further comprises:

a third substrate adjacent to the second substrate, edges of
the second and third substrate facing each other forming
a second curved contour on the surface of the plate, and

a second flexible member attached to the faces of the sec-
ond and third substrates, the second flexible member
extending from a third point of the boundary of the back
plate to a fourth point of the boundary of the back plate,
wherein the first point and third point are on a first side
of the boundary of the back plate, and the second point
and fourth point are on a second side of the boundary of
the back plate, the first and second sides being different
sides of the prescribed shape.
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